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The present invention is a continuation-in-part 
of my co-pending application, Serial No. 104,801, 
filed July 14, 1949, now Patent No. 2,552,523, dated 
May 15, 1951. Said aforementioned co-pending 
application describes the resolution of petroleum 
emulsions by tiae oxypropylated derivatives of 
certain polyhydric materials free from a radical 
having at least 8 uninterrupted carbon atoms. 
Additionally said aforementioned co-pending ap- 
plication points out that certain derivatives, for 
instance, the esters derived from polycarboxy 
acids can be employed for the saine purpose, i. e., 
process for breaking petroleum emulsions. 
Complementary to the above.aspect of the in- 
vention herein disclosed is my companion inven- 
tion concerned with the new chemical products or 
compounds Used as the demulsifying agents in 
said aforementioned processes or procedures, as 
well as the applications of such chemical com- 
pounds, products, or the like, in various other 
arts and industries, along with the method for 
manufacturing said new chemical products or 
compounds which are of outstanding value in de- 
mulsification. See my co-pending application, 
Serial No. 159,864, filed May 3, 1950, now aban- 
doned. 
My invention provides an economical and rapid 
process for resolving petroleum emulsions of the 
water-in-oil type that are commoniy referred to 
as "cut off," "roily off," "emulsified oil,' etc., and 
which Comprise fine droplets oî naturally-occur- 
ring waters af brines dispersed in a more or less 
permanent state throughout the off which con- 
stitutes the continuous phase of the emulsion. 
If also provides an economical andrapid process 
ïor separating emulsions which have been pre- 
pared under controlled conditions from mineral 
off, such as crude off and relatively soft waters 
or weak brines. Controlled emulsification and 
subsequent demulsification under the conditions 
just mentioned are of significant value in remov- 
ing impurities, particularly inorganic salts ïrom 
pipeline off. 
Demsification as contemplated in the present 
application includes te preventive step of com- 
mingling the demulsifier with the aqueous com- 
ponent Which would or might subsequently 
corne either phase of the emulsionin the absence 
of such precautionary measure. Similarly, such 
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glycerol or the like, and particularly water-solu- 
ble, xylene-insoluble triols with propylene oxide 
so as to yield a water-insoluble xylene-soluble 
triol containing the repetitious divalent lin_kag'e 
5 --CH60--. Indeed,-it is preferable that the oxy- 
propylated derivatives not oniy be water-insolu- 
b]e and xylene-soluble but be kerosene-soluble. A 
.plurality of propylene oxide is used in motal ratio 
to the triol so as to convert the initial reactant, 
10 preferably vne which is water-soluble and xylene- 
insoluble, into an end product which is water- 
insoluble and xylene-soluble. For instance, the 
herein described oxypropylated resultants, or more 
correctly, products of oxypropylation reaction, 
15 since they invariably and inevitably represent 
cogeneric mixtures rather than a single com- 
ponent, when mixed with distilled water so as to 
give a 5% solution, suspend after a fashion during 
vigorous agitation but on being allowed to stand 
20 in a quiescent state immediately separate out so 
that within a short length of rime, for instance 
within a few minutes to several hours, all or sub- 
stantially the big bulk of material bas separated 
from.the aqueous solution or suspension. In fact, 
25 in the higher stages of oxypropylation the ma- 
terials obtained seem to go into water, at room 
temperature with consideïable difficulty and if the 
water happens to be warm, for instance, at a 
temperature of 50 °, 60 °, or 70 ° C., the materials 
are even less soluble. An examp]e of a product 
30 difficult .to disperse even with vigorous shaking 
- and whïch, even so, does not stay dispersed, is the 
resultant obtained by treating one mole oï sorbitol 
with 200 moles of propylene oxide, leference as 
to solubilityis in ordinary cold water at approxi- 
35 mately room temperature, for instance, 22.5 °. C., 
or thereabouts. Solubility in xylene refers to 
solubility ai ordinary temperature and products 
herein specified are soluble inxylene so as fo form 
a 5 % solution readily. 
40. Such oxypropylation.product,, which are still 
triols, are reacted with polycarboxy acids and 
particularly dicarboxy acids, fo yield acidic ïrac- 
 tional esters free from any hydroxyl radicals but 
having a plurglity oï carboxyl radicls. ' 
45 As poLted out in the hereto appended claires 
. the invention is concerned with a process ïor 
breaking petroleum emulsions of the water-in- 
off type characterized by subjecting the emulsion 

demulsifier may be mixed with the hydrocarbon to the action of a demulsifier including.a mono- 
comportent. -50 meric, acidic fractional ester of the following 
Briefiy stated, the present invention is con- structure:. 
cerned with the breaking of petroleum emulsions 
.o (CH«O),O O R'(C o OH)., 
by means.o£ the acidic ïractional esters of certain / 
polyol ethers hereinafter described in detail. Such It--o(c]«o),oclt,(c o otI), 
ethers axe obtained byreacting triols, such 
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in which 1% is the radical of a water-soluble triol 
1(OH)3 whose elements consist of carbon, 
drogen and oxygen only, and t%' is the poly- 
carboxy acid radical of the conventional poly- 
carboxy acid 5 
C00H 
/ 
R' 
(cooH)., 
in which ' represents the whole numbers 1 to 
2, and  represents a whole number varying 
from 6 to 30; with the proviso that  be the 
statistical average based on the amount of 
propylene oxide reacted with the initial triol 
l(OH)3; said triol being free from any radical 
having at least 8 uninterruptcd carbon atoms; 
and with the further proviso that the oxypropyl- 
atcd triol 
0 (CHO)nH 20 
R/0 (CH0).H 
0(CH0).H 
be water-insoluble and xylene-soluble, and that 
the statistical average molecular weight of said 5 
oxypropylated triols be within the range of 
1,000 to 5,000. 
For convenience, what is said hereinafter will 
be divided into four parts: 
Part 1 is concerned with a description of var- 30 
ious triols which can be employed; 
Part 2 is concerned with the preparation of 
the oxypropylatcd derivatives which, as pre- 
viously statcd, are still triols; 
Part 3 is concerned with the conversion of 35 
the triols into the acidic fractional isters as 
previously described; and 
Part 4 is concerned With the use :of the acidic 
esters andemulsifiers for petroleum emulsions 
of the water-in-oil type. 4o 
PAleT 1 
The most common triol most readily available 
is, of course, glycerol. Other comparatively 
simple triols are relatively well known, such as 45 
methylglycerol, trimethylol propane, the tri- 
methylol derivatives of higher alkanes, etc. 
Another example is 1,2,6-hexanetriol. If is fo 
be n0ted that this triol, although it bas 6 carbon 
atoms, is still watcr-miscible. Triols are readily 50 
obtainable by treating a monohydric alcohol hav- 
ing 1 to ï carbon atoms, such as methyl alcohol, 
ethyl alcohol, propyl alcohol, butyl alcohol, etc., 
with 2 moles of glycide or methylglycid, or one 
mole of glycide and one mole of methylglycid. 55 
Another procedureinvolçes treatment of a glycol 
(diol) with one mole of glycide, or methylglycid. 
Suitable glycols include, among others, ethylene- 
glycol, diethyleneglycol, triethyleneglycol, pro- 
pyleneglycol, dipropyleneglycol, polypropylene-60 
glycol 400 (400 average.molecular weight), poly- 
prop:lene, glyc01 ï50 (ï50 average molecular 
weight),, etc. Specific examples include butane- 
diol-l,3; . pentanediol-2,4 ;. 2-methylpentane-2,4; 
and h.exanediol-2,5. 65 
Attention is directed t0 2ethylhexanediol-l,3. 
This particular product is hOt included as a 
starting material for the reason that if bas 8 
uninterruptcd carbon atoms in a single radical. 
If is to be notcd, however, that even this product 70 
is soluble in watcr fo the extcnt of about 4% 
at ordinary temperature. As far as I am aware 
all the diols having less than 8 carbon atoms are 
invariably watcr-soluble and may or may hOt be 
soluble in xylene. As previously statcd, the pre- 

ferred initial reactant is one which is not only 
water-soluble but xylene-insoluble. 
Comparable to derivatives obtained from 
monohydric alcohols are those obtained by the 
saine procedure from methoxyglycols or other 
etherized glycols. Reference is ruade particu- 
larly to meth0xy polyethylenegIycol 350 to 550. 
These products are sold by Carbon & Carbide 
Chemicals Corporation, New York. 
Obviously, triols can be obtained by the 
etherization of a polyhydroxylated material hav- 
ing more than 4 hydroxyl radicals as, for ex- 
ample, diglycerol, triglycerol, pentaerythritol, 
sorbitan, sorbitol, mannitan, mannitol, etc. 
One example is the methyl ether of diglycerol, 
or the methyl ether of sorbitan. Needless to 
say, triols, such as glycerol or the other triols 
previously mentioned, or derived by the various 
procedures described, can be treated with 
kylene oxides, such as ethylene oxide, propylene 
oxide, butylene oxide, or a mixture of such 
oxides, fo yield triol ethers which are suitable 
as initial materials in the herein described 
actions. 
Suitable triols_ are hot limited to acyclic com- 
pounds. Derivatives of phenol and cresol may 
be employed, as well as the comparable hydro- 
aromatic compounds, i. e., cyclohexanol and 
methylcyclohexanol. Such monohydric com- 
pounds can be treatcd with glycide or methyl- 
glycid in the manner previously described, or 
such compounds or other suitable cyclic com- 
pounds can be subjected to reaction wit h ethyl- 
ene oxide, propylene oxide, or the like, .and then 
subjected to treatment with glycide or methyl- 
glycid. In other words, the triols employéd are 
not limited to aliphatic trio!s but may involve 
aromatic radicals, alicyclic radicals, etc. 
Another procedure which can be applied fo an 
aliphatic, alicyclic, or aromatic compound, or for 
that marrer to an alkylaryl Compound, is the 
combination of epichlorohydrin with a monohy- 
droxylated compound followed by dehydrochl0- 
rination so as to form an epoxy ring as exem- 
plified by glycidyl phenyl ether, or glycidyl iso- 
propyl ether. Needless to say, instead of having 
a phenyl ether one may bave the ether derived 
from cyclohexyl ether, the benzyl ether, or the 
ether of alcohols having 7 carbon atoms or less, 
such as methyl alcohol, butyl alcohol or hCyÂ 
alcohol. Such glycidyl ethers containing the 
epoxy ring can then be reacted with simpler 
glyco]s or dihydroxylated compounds ofthe kind 
previously enumerated. The reaction between 
the epoxy reactant and the dihydroxyla.ted mate- 
rial may be within the ratio of one mole of epoxy 
compound per mole of dihydroxylated material, 
or two moles, or even more. Glycidyl isopropyl 
ether and glycidyl phenyl ether are obtainable 
on the open market,  
Treatment of a triol with proPylene oxide in 
the initial stage, that is, in the preparation .of 
the original reactant bas no particular sigriif- 
icanci unless obviously oxypropylation is fol- 
lowed by some other step, such as oxyethylation, 
treatment with glycide, butylene oxide, or the 
like. The reason is obviously that such 6xy- 
propylation would be only equivalent to the more 
extensive oxypropylation Step which is iv01ved 
prior fo esterification. . 
PART 2 
As has been pointed out previousy, triols are 
readily available, or can be obtained by various 
i5 proceduresand particularly by the use .of an 



alkylene oxide such as ethylene oxide, propylene 
oxyde, and particularly glycide or methylglycid. 
Obviously, the equipment suitablefor oxypro- 
pylation is aïso suitable for oxyethylation and 
will serFe, if desired, to use with glycide. I bave 5 
prepared a large number of such triols of the 
kind described in Part 1, preceding, on i libori- 
tory scile virying from i few hundredgrims or 
less to somewhat larger amounts. This saine 
plies to the prepiration of the oxypropylated 10 
compounds with which the second part is con- 
cerned. 
For a number of well known reasons equip- 
ment, whether laboratory size, semi-pilot plant 
size, pilot plant size, or large scile size, is n0t 15 
as a rule designed for a particular alkylene oxide. 
Invariably and inevitably, however, or partïcular- 
ly in the case of laboratory equipment, the de- 
sign is such as to use any of the customarily avail- 
able alkylene oxides, i. e., ethylene oxide, propyl- 20 
ene oxide, butylene oxide, glycide, epichloro- 
hydrin, styrene oxide, etc. In the description of 
the equipment it becomes obvions that it is 
adapted for oxyethylation as well as oxypropyla- 
tion: . 25 
Oxypropylations are conducted under a wide 
Variety of conditions, not only in regard to pres- 
once or absence of catalyst, kind of catalyst pre- 
viously described, but also in regard to the rime 
of reaction, temperature of reaction, speed of re- 3O 
action, pressure during reaction, etc. For in- 
stance, oxyalkylations can be conducted- at tem- 
peratures up to approximately 200 ° C. with 
pressures in about the saine range up to about 
200 pounds per square inch. They can be con- 35 
ducted also at temperatures approximately the 
boiling point of water or slightly above, as for 
example 115 ° to 120 ° C. Under such Circum- 
stances the pressure wi11 beiess than 30 pounds 
per square inch unless Some special procedure 40 
is employed as is sometimés the case, to wit, keep- 
ing an atmosphere of inert gas such às nitrogen 
in the vessel during the reaction. Such low tem- 
perature-low reaction rate oxypropylations bave 
been described very completely in U. S. Patent No. 
2,448,664 to H. t. File, et al., dated September 
1948. Low temperature, 10w pressure oxypro- 
pylations are particularly desirable where the 
compound being subjected to oxypropylation Con- 
tains one, two or three points of reaction only, 
such as monohydric alcohols, glycols and triols. 
Since 10w pressure, low temperature reaction 
speed oxypropylations require considerable rime, 
for instance, 1 to 7 days of 24 hours each fo c0m- 
plete the reaction they are-conducted as a rule 
. whether on a laboratory scale, pilot plant scale, 
or large scale, so as to operate automatically. 
'rhe prior figure of seven days applies especially 
o large-scale operations. I bave nsed conven- 
tional equipment with two added automatic fea- 60 
tures; (a) a solenoid controlled valve which shuts 
off the propylene oxide in event that the temper- 
ature gets outside a predetermined and set range, 
fer instance, 110 ° to 120 ° C., and (b) another 
solenoid valve which shuts off the propylene oxide 
(or for tlat marrer ethylene oxide if it is being 
used) if the pressure gets beyond a predeter- 
mined range, such as 25 to 35 pounds. Other- 
wise, the equipment is substantially the saine as 
iscommonly employed for this purpose where the 70 
pressure of reaction is higher, speed of reaction 
is higher, and rime of re-action is much shorter. 
In such instances such automatic controls are 
not necessarily used. 
Thus, in preparing the va.rions examples 

ïound if particularly, advantage0us to. use làbo- 
ratory equipment which is designed .to permit 
continuons xyalkylation whethëï it be.oxypro- 
pylation or oxyethylation. With certain-changes 
is will be pointed .outer hereinafter the equip- 
ment can be used also to permit oxyalkylation 
involving the use of glycide where no pressure is 
involved except the vapor pressure of. a .solvent, 
if any, which may bave been used as a diluent. 
As previously pointed out the method of using 
proiylene oxide is the saine as ethylene oxide. 
This point is emphasized onl for the :reason tht 
the apparatus is so designed and constructed to 
use either oxide. 
 The oxypropylati0n procedure employed in the 
preparation of the oxyalkylated deriva.tives, has 
been uniformly the saine, particularly in light of 
the fact that a continuons aUtomatically-con- 
trolled procedure was employed.. In this proce- 
dure the autoclave was a conventional autoclave 
ruade of stainless steel and having a capacityof 
a.pproximately-one .galion and a working pressure 
of one thousand pounds gauge pressure. This 
pressure obviously iS far beyond any requirement 
as far as.propylene-,oxide goes unless .there is a 
reoEction of explosive violence .involved duè .to 
accident. The autoclave was equipped with the 
conventionil devices ind openings, such. as the 
variable-speed stirrér operating at speeds-, from 
50 t. P..M. to 500 t. P. M.; thermometer .we11 and 
thermocouple or mechanical thermometer; emp- 
tying ourlet; pressure gauge; manual vent -line; 
charge hole :for initial reactants; at least one 
connection for introducing the-alklene.oxide, 
sucli as pròpylene or ethylene oxide, to-the.bot- 
tom of the autoclave; along with suitable.devices 
for both cooling.indheiting the autoclave,such 
as a cooling j acket,, and, preferably, coils in :addi- 
tion thereto, With the jacket so arranged:-thatit 
is suitable for heating wih steam or cooling-with 
wateï and further:ëquipped with electricalheat- 
ing devices. Such iutoclives are, of course, in 
essence small-scale replicas of the usal .conVen- 
 tional autoclave used in oxyalkylation proce- 
45 dures. In some instances a larger autoclave Was 
used, i. e., one.having a capacity ranging :in the 
neighborhood of OE3 gallons. 
Continuous operation, or substantially contin- 
uous operation, was achieved by the use of.a sep- 
50 arate con-tainer fo hold the alkylene oxide, being 
employed, particularly propylene oxide. The 
container consists essentially ofa laboratory 
bomb having a capacity of about one-half-gallon, 
 or somewhat in excess thereof. In some 
55 instances a larger bomb was used, to wit, one.hav- 
ing a capacity of about one gallon. This bomb 
was equipped, also, with an inlet for charging, 
and an eductor tube going to the bottom of the 
container so as fo permit discharging of alkylene 
oxide in the liquid phase to the autoclave. Other 
conventional equipment consists, o course, of:the 
rupture disc, pressure, gauge, sight feed glass, 
thermometer connection for nitrogen fer pres- 
- suring bomb, etc. The bomb was placed on a 
65 scale during use. The connections between the 
bomb and the autoclave were flexible stainless 
steel hose or tubing so that continuons weigh- 
ings ceuld be ruade without breaFAng or making 
any connections. This also applied to the nitro- 
gen line, which was used to pressure the bomb 
reservoh-. To the extent that it Was required, 
any other usual conventional procedure or addi- 
tion which provided greater safety was used, of 
course, such.as safety glass, protective screens, 
ëtc. 
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Attention is directed again to what has been 
said previously in regard to automatic controls 
 which shut off the propylene oxide in event tem- 
perature of reaction passes out of the predeter- 
mined range or if pressure in.the autoclave passes 
out of predetermined range. 
With this particular arrangement practically 
all oxypropylations become uniform in that the 
reaction temperature was held within a few de- 
grees of any selected point, for instance, if 105 ° C. 
was selected as the operating temperature the 
maximum point would be at the most110 ° C. or 
112 ° C., and the lower point would be 95 ° or pos- 
sibly 98 ° C. Similarly, the pressure was held at 
approximately 30 Rounds within a 5-Round varia- 
ton one way or the other, but might drop to 
practically zero, especially where no solvent such 
as xylene is employed. The speed of reaction 
was slow under such conditions. Numerous re- 
actions were conducted in which the ttrne varied 
from one day (24 hours) up to three days (72 
hours). In some instances the reaction may take 
place in considerably less ttme, i. e, 24 hours or 
less. The minimum rime recorded was a 24-hour 
per, iod. Reactions indicated as being complete 
in 24 hours may bave been complete in a lesser 
period of rime in light of the automatic equip- 
ment employed. In the addition of propylene 
oxide, in the autoclave equipment as far as pos- 
sible the valves were set so all the propylene oxide 
if fed continuously would be added at a rate so 
that the predeterrnined amount would react 
wihin the first 15 hours of the 24-hour period. 
This meant that if the reaction was interrupted 
automatically for a period of rime for pressure to 
drop or temperature to drop the predetermined 
amount of oxide would still, be added in most in- 
stances in a 24-hour period. Sometimes where 
the addition was a comparatiely small amount 
over a 24-h0ur period there would be an un- 
questionable speeding up of the reaction. 
When operating af a comparative!y high tem- 
perature, for instance, between 150 ° to 200 ° C., 
an unreacted alkylene oxide, such as propylene 
oxide, makes its presence felt in the increase in 
pressure or the consistency of a high pressure. 
However, at a low enough temperature it may hap- 
pen that the propylene oxide goes in as a liquid. 
If so, and if it remains unreacted there is, of 
course, an inherent danger and appropriate steps 
must be taken to safeguard against this pos- 
sibility; if need be a sample mustbe withdrawn 
and examined for unreacted propylene oxide. 
The higher the molecular weight of the coin- 
Round, i. e., towards the latter stages of reaction, 
the longer the rime required to add a given 
amount of oxide. One possible explanation is 
that the molecule, being larger, the opportunity 
for random reaction is decreased. Inversely, the 
lower the molecular weight the faster the reac- 
tion takes place. For this reason, sometirnes af 
least, increasing the concentration of the cata- 
lyst does not appreciably speed up the reaction, 
particularly when the product subjected to oxy- 
alkylation has a comparatively high molecular 
weight. However, as bas been pointed out previ- 
ously, operating at a low pressure and a low tem- 
perature even m large scale operations as much 
as a week or ten days rime may lapse to obtain 
some of the higher molecular weight derivatives 
from monohydric or dihydric materials. 
In a number of operations the counter-balance 
scale holding the propylene oxide bomb was so 
set that when the predetermined amount of 
propylene oxide had passed into the reaction the 

8 
.scale movement through a rime operating device 
Was set for either one to two hours so that re- 
action continued for 1 to 3 hours after the final 
addition of the last propylene oxide and there- 
5 af ter the operation was shut down. This particu- 
lar device is particularly suitable for use on 
larger equipment than laboratory size autoclaves, 
to wit. on semi-pilot plant or pilot plant size, as 
well ,as on large scale size. Incidentally, the 
10 ratios on the table are amounts as taken from 
the Scale and the actual amounts of propylene 
oxide may bave varied slightly one way or the 
other insofar that the scale readings at approxi- 
mately 1,000 grams may bave been off 5 to 10 
15 grams, and at 2,000 grams may bave been off 
15 to 25 grams.. 
In this sort of operation, of course, the tem- 
perature range was controlled :automatically by 
either use of cooling water, steam, or electrical 
20 heat, so as to raise or lower the temperature. 
The pressuring of the propylene oxide into the re- 
action Vessel was .also automatic insofar that the 
feed stream was set for a slow continuous run 
which was shut off in case the pressure passed a 
25 predetermined point as previously set out. Ail 
the points of design, construction, etc., were con- 
venti0nal including the gauges, check valves and 
entire equipment. As far as I am aware ai least 
two lïrms, and possibly three, specialize in auto- 
30 clave equipment such as I bave employed in the 
laboratory, and are prepared to furnish equip- 
ment of this same kind. This point is simply 
made as a precaution in the direction of safety. 
Oxyalkylations, particularly involving ethylene 
oxide, glycide, propylene oxide, etc., should hot 
35 be condùcted except in equipment specil2cally de- 
signed for the purpose. " 
A word Can be included in regard- to the use of 
glycide. As prevously pointed out some triols 
are obtained by use of glycide or methylglycid. 
4O 
In this instance, pressure is not involved and no 
effort was made t0 use an .automatically con- 
trolled long-rime reaction period (slow reaction 
rate). Indeed, in the used of a number of initial 
reactants with glycide the entire equipment was 
45 used almost as if if were an ordinary piece of 
non-pressure laboratory equipment since such 
reactions can be so conducted. Due to the high 
boiling point of glycide one ,an readily employ a 
separable glass resin pot as described in U. S. 
50 Patent No. 2,499,365, dated March 7, 1950, to 
De Grotte, et al., and offered for sale by numerous 
laboratory supPly bouses. This equipment is also 
described here for the reason that it is used in 
subsequent operations for the preparation of 
55 esters from polycarboxy acids or anhydrides and 
the hydroxylated oxypropylation products. This 
esterlfication procedure is described in Part 3. 
If such arrangement is used to prepare labora- 
tory-s,aie duplications then ,are should be taken 
60 that the heating mantle can be removed rapidly, 
so as te allow for cooling; or better still, through 
an added opening at the top of the glass resin 
pot or comparable vessel should be passed a stain- 
65 less steel cooling coil so that the pot can be cooled 
more rapidly than by mere removal of mantle. 
If a stainless steel coil is introduced it means 
that the conventional stirrer of the paddle type 
is changed to one of the centrifugal type, which 
70 causes the fluid or reactants to mix due to swirling 
action in the center of the pot. Still better is 
the use of a metal laboratory autoclave of the 
kind previously described above, but in any event 
when the initial amount of glycide is added fo a 
75 diol, for example, in order to convert it into a 
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triol, the speed of reaction should be controlled 
by the usual factors such as (a) the addition of 
glycide; (b) the elimination of external heat; 
and (c) use of cooling so there fs no undue fise 
in temperature. All the foregoing fs merely con- 
ventional but fs included due to the hazard in 
handling g]ycide. 
The amount of catalyst used in oxypropylation 
may vary from as little as /2% up to 5%. The 
amount may vary during the oxypropylation 
period as exemplified by the addition of the cata- 
lyst at the very beginning of the reaction only 
and with no further addition. Needless to say, 
there fs a comparatively high concentration of 
catalyst at the beginning of the reaction and a 
comparatively low concentration at the end; in 
fact, hot infrequently the amount of catalyst at 
the end will be one-ha]f of 1% sodium methylate, 
or caustic soda, or less. Catalyst can be added 
intermittently during the reaction period pro- 
vided that suitable equipment fs available. It fs 
rather diflicult to employ such equipment on a 
laboratory scale but if can be employed, of course, 
on a pilot plant scale or larger scale. 
Needless to say, the residual catalyst need hot 
be as low as /2 %. It may be as much as .1% or 
2 %, which means that the catalyst added initially 
may be several rimes as much as indicated in 
the table, for example, in the subsequent table in 
Examples la to 6, the mount of sodium methyl- 
are employed varied ïrom about 7.0 grains to 
as much as 20 grains. In one instance, for ex- 
ample in Example 6a, the amount of sodium 
methylate employed represented approximately 
20% to 25% of the initial reactive triol (g]ycerol). 
However, in all these instances the final per- 
centage of caustic present was in the neighbor- 
hood of /2 %. In some instances the amount of 
sodium methylate added as a catalyst initially 
might be in excess of the amount which could 
combine with the available hydroxyls, assuming 
that water or methyl alc0hol, or some other low 
molal compound, were evolved. Tl]e addition of 
xylene may only yield a pasty mass. If this fs 
inconvenient due to the particular equipment em- 
ployed, the amount of xylene, or other solvent 
may be increased over the amount indicated in 
the.-next table. In other instances where an 
initial triol has a molecular weight of as much 
as several hundred the use of 20 grains of sodium 
methylate, for example, wou!d mean the initial 
addition of about 4% or 5% of catalyst. Actual]y, 
the amount of catalyst added could be twice or 
two-and-a-half rimes this amount. The result 
would be, everything else equal, that the final 
product would simply have more residual cata- 
lyst. 
One limitation of smaH-scale autoclave equip- 
ment (a gallon to a 2-gallon autoclave) fs the 
difliculty involved in a suitable automatic device 
for adding a dry catalyst such as sodium methyl- 
are, during the reaction. This presents no prob- 
lem on a .large scale with larger size equipment 
and, thus, the saine opm'ation conducted in equip- 
ment of increased capacity means that all the 
catalyst need not be added at once but can be 
added intermittently in a predetermined amount 
based on an hourly rate or based on the addition 
of propylene oxide. For instance, in a large scale 
.olration: involving equipment having about 
twenty-five rimes the capacity of the autoclaves 
emp]oyed arrangements were ruade to introduce 
better than a gallon of propylene oxide (4,000 
grains) per hour, along with the introduction of 
20 grains of sodium methylate hour]y during 

3O 

operation period. The net result, as far as the 
final material was concerned, was the saine, to 
wit, a residual a]kaline catalyst equivalent to 
about /2 % sodium methylate. 
5 In the following examples sodium methylate 
was used as a catalyst. In many instances there 
fs a question as to what extent alcoholysis takes 
place and sodium methylate fs addèd to the 
droxylated reactant. In these particular ex- 
10 amples the glycerol or other triol was mixed with 
an amount of sodium methylate as indicated and 
a]so with 200 to 500 grains of xylene. The mix- 
ture was placed in the resin type fiask or equiva- 
lent as previously described and heated at the 
1 reflux point for two hours and then approximate- 
ly 109 cc. of xylene was allowed fo distill over and 
was caught in the trap. This xylene was dis- 
carded and replaced by an equal amount of xylene. 
If alcohoysis has taken place methyl alcohol 
20 would be present in the initial xylene distillate 
and presumably was removed. 
.Oxypropylation was conducted then in the 
usual manner, first sweeping out the equipment 
with nitrogen, setting the automatic controls nd 
25 adding the propylene oxide in such manner that 
it was injected into the reaction vessel in 10 to 15 
hours, provided there was no intermlption due to 
excess temperature, pressure, etc. A specific 
ample fs included by way of illustration. 

(The "a" series.of examples appear in colums 
11 and 12, including Examples lu, 2a, etc., but 3a 
35 is described or prpose of illustration). 
92 grains of glycerol Were mixed with 19 grains 
of sodium methylate and 209 grains of xylene. 
The mixture was refiuxed in the manner pre- 
viously described and then placed in the auto- 
40 clave and the pot completely iushed out with 
nitrogen. The autoclave was sealed, the uto- 
matic devices adjusted and set for iniecting a 
total o 2939 grains of propylene oxide in a 12-hour 
peiod (approxixa'tely.159 grains per hour). 
45 n some experients the predeteined rate 
was as low as 199 graxs per hour and as much as 
399 grains per hour. The autoclaves used were 
idetical except as fo size, one being slightly less 
than one gallon in. capacity and the other ap- 
50 poximately IA gallons. 
During this particular experiment the tem- 
perature range varied from 118 ° to 128 ° C. The 
pressure varied from 33 to 43 pounds per square 
inch. This temperature and pressure range, 
55 cidentally, was used in all this series. The rime 
required was 24 hours. This means that the 
periment was started one day and was complete 
the next day. Actually, all addition of the oxide 
was probably complete in about 12 to 12 hours but 
60 for convenience anything less than 2 hours is 
still recorded as 24 hours. 
The final product was a somewhat viscous very 
pale straw-colored fiuid which ,was water-in- 
65 soluble. It was characteristic of all the various 
end products obtained in this series. If was, of 
course, slightly alkaline due to the residual sodi- 
um methylate reaction product. A complete 
series is fllustrated, with all pertinent data, in 
îO ,the following table. The molecular weight of 
he final product is based on the assumption that 
if reaction fs comp!ete and all evidence seems to 
point fo this fact, and, of course, in light of what 
i said subsequently must represent a statistical 
 average rather than a single trial. 
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]Ex. No. Triol 
la ......... Olycerol .............. 
2a .............. 4.0 ................. 
3a .............. 4.o ................. 
4a ............... do ................. 
Sa ......... :_._do ................. 
6a .............. do ................. 
7a ......... 1,2,6-hexanetriol ....... 
Sa ............... do ................. 
9a ............... do ................. 
10a ............. do ................. 
lla ............. do ................. 
12a ........ ..... do ................. 

13a ........ 
14a ........ 
1Sa ........ 
1fa ....... 
17a ........ 
18a ........ 
19a ........ 
20a ........ 
2la ........ 
22a ........ 
25a ........ 
26a ........ 
27a ........ 
30a ........ 
3la ........ 
32a ........ 
33a ........ 
34a ........ 
35a ........ 
35a ........ 
37a ........ 
38a ........ 
39a ........ 
40a ........ 
41a ........ 
42a ........ 
43a ........ 
45a ........ 
47a ........ 
48a ........ 

Trimethylolpropune_ _. 
.... do ................. 
..... do ................. 
..... do ................. 
..................... 
..................... 
..................... 
..................... 
..................... 
..................... 
 ..................... 
 ..................... 
 ..................... 
 ..................... 
 ..................... 
 ..................... 
 ..................... 
 ..................... 
 ..................... 
 ..................... 
 ..................... 
 ..................... 
9 ..................... 
D ......  ............. 
9 ..................... 
9 ..................... 
9 ..................... 
9 ..................... 
 ..................... 
 ..................... 
 ..................... 
 ..................... 
 ..................... 
 ..................... 

Vo]ecu- 
]ar Wt. 

92 
92 ! 
92 : 
92 
92 
92 
134 
134 
134 
134 
134 
134 
134 
134 
136 
136 
136 
136 
136 
136 
242 
242 
242 
242 
242 
242 
222 
222 
222 
222 
222 
222 
174 
174 
174 
174 
174 
174 
192 
192 
192 
192 
192 
192 

(gr .) 
92 
92 
92 
92 

Xylene 
Added 
if any 
(grs.) 
00 
00 
.00 
00 
92 00 
92 00 
34 200 
.34 00 
34 200 
L34 200 
!34 200 
[34 200 
[34 ! 200 
[34 200 
[34 200 
[34 200 
[34 200 
[34 200 
i36 200 
i36 200 
[36 200 
136 200 
136 200 
136 200 
242 250 
242 250 
242 250 
242 250 
242 250 
242 250 
222 250 
222 250 
222 250 
222 250 
222 250 
222 250 
174 200 
174 200 
174 200 
174 200 
174 200 
174 200 
192 225 
192 225 
192 225 
192 225 
192 225 
192 225 

' Proplene 
Y" I Oxide [ Molal 
te. I Added [Ratio 
s.) (grs.) 
7.0 1 165 20:1 
8. 0 1,445 25:1 
10.0 2,030 35:1 
14.0 2.615 ] t5:1 
15.0 2.910 I 10:.l 
20.0 3.780 I 15:1 
7.0 1,160 i 10:1 
8.0 1.455 .)5:1 
11.0 2,035 15:1 
15.0 2,600 t5:1 
15.0 2,915 50:1 
20.0 3,790 35:1 
7.0 1,150 0:1 
8.0 1,445 25:1 
12.0 2, 040 35:1 
14.0 2, 605 t5:1 
15.0 2,925 50:1 
20. 0 3, 800 55:1 
7.0 1,160 20:1 
8.0 1,450 25:1 
11.0 2,035 35:1 
15.0 2,615 5:1 
15.0 2,920 50:1 
20. 0 3, 780 65:1 
8.0 1,155 20:1 
9.0 1,455 
13. 0 2, 040 
15.0 2,710 
17. 0 2, 910 
22. 0 3,775 
8. 0 1,160 
9.0 1,460 
12.0 2; 035 
15.0 2, 620 
16.0 2, 925 
20. 0 3, 795 
7.0 1,150 
8. 0 1,445 
12. 0 2, 050 
15.0 2,615 
15.0 2,910 
7.0 3, 780 
8.0 1,160 
12. 5 1,455 
13.5 2,035 
16. 5 2, 625 
17. 5 2, 920 
22. 5 3,780 

Time 
(hrs.) 

25:1 
35:1 
45:1 
50:1 
65:1 
20:1 
25:1 
35:1 
45:1 
50:1 
65:1 
20:1 
25:1 
35:1 
45il 
50:1 
65:1 
20:1 
25:1 
35:1" 
45:1 
50:1 
65:1 

and 

24 : )5-110 
24 )5-110 
24 )5-110 
48 )5-110 
48 )5-110 
72 )5-110 
24 )5-110 
24 )5-110 
24 }5-110 
48 )5-110 
48 )5-110 
72 )5-110 
24 )5-110 
24 5-110 
24 5-110 
48 5-110 
48 95-110 
72 95-110 
24 95-110 
24 95-110 
24 95-110 
48 95-110 
48 95-110 
72 95-110 
24 95-110 
24 95-110 
48 95-110 
48 95-110 
48 95-110 
72 95-110 
24 I 95-110 
24 95-110 
24 95-110 
48 95-110 
48 95-110 
72 95-110 
24 95-110 
24 95-110 
24 95-110 
48 95-110 
48 95-110 
72 95-110 
24 95-110 
24 95-110 
24 95-110 
24 95-110 
48 95-110 
48 95-110 

and 
Min. 
Pres., 
p. s. i. 

25-35 
25-35 
2535 
25-35 
25-35 
5-35 
5-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 
25-35 

VI olecular 
Wt. Final 
Prod. 

1,252 
1,542 
2,122 
2, 702 
2, 992 
3,862 
1,294 
1,584 
2,164 
2, 744 
3,034 
3,904 
1,294 
1,584 
2,164 
2, 744 
3, 034 
3, 904 
1,298 
1,588 
2,168 
2, 748 
3,038 
3,908 
1,404 
1,694 
2, 274 
2, 854 
3,144 
4, 014 
1, 384 
1, 674 
2, 254 
2, 834 
3,124 
3,994 
1,334 
1,624 
2, 204 
2, 784 
3, 074 
3,944 
1,352 
1,642 
2, 222 
2, 802 
3,092 
3, 962 

A--This triol obtained by reacting one mole of glycerol with one mole of ethylene oxide. 
B--This triol obtained by reacting one mole of 1,2,6-hexanetriol with 2 moles of ethy]ene oxide. 
CThis triol obtained by reacting one mole of normal butyl alcohol with 2 moles of glcide. 
I)---This triol obtained by reacting one mole of pentanediol-2,4 with one mole of glycl'de. 
E--This trio1 obtained by reacting one mo]e of hexanediol-2,5 with one mole of glycide. 
(olecular weights for , B, C, D and E are based on the assumption that completeness of reaction took 
place -to form one single product only, although possib]y involving a mixture of isomers.) 

In examining the data in the previous tables it maximum temperature during this period of time 
will be noted that in several instances a number was approximately 100 ° C. The maximum pres- 
of separate operations were involved in covering sure was 30 pounds per square inch. As in the 
the range from approximately 1,000 molecular 50 use of the small apparatus the oxide feed line 
weight fo approximately 4,000. Needless fo say, was set so that the continuous flow of oxide main- 
ifthe range were somewhat higher, such as 5,000 tained the indicated pressure and temperatures. 
or more, perhaps even a larger number would At the end of the indicated period the composi- 
be required. For this reason for various purposes tion, based on both the presence and absence of 
and particularly for examination of a number 55 sodium hydroxide, was as follows: 
of oxypropylation products derived ïrom the saine Per cent 
raw material it was ïeasible to use a large auto- Glycerine ................. -/î-'- ........... 46.3 
clave, for instance, one of approximately 15 ça1- Propylene oxide ......................... 53.7 
lons capacity and split the batches as the opera- 
Glycerine 42.6 
tion proceeded. This will be illustrated by the 60 ............................... 
following example which was conducted in such Caustic soda ............................ 8.1 
larger autoclave equipment with all .the devices Propylene oxide ......................... 49.3 

as previously noted in regard to the small auto- 
claye. 
Example A 
Pounds 
Glycerine ............................... 44.5 
Caustic soda ............................ 8.5 
Propylene oxide ......................... 51.5 

48 pounds of the reaction mass were removed from 
the autoclave, leaving 56.5 pounds in the auto- 
65 clave. 
Example B 

The autoclave, containing 56.5 pounds of the 
composition identified as Example A, preceding, 

The operation was started by mixing the glycerine 70 was reacted under substantially the same condi- 
and caustic and heating fo approximately 150 ° tions with an additional 42.5 pounds of propylene 
to 155 ° C., to drive off the water. The mixture oxide. The rime required was approximately 2/ 
was then allowed to cool to approximately 100 ° hours ïor oxypropylation. The temperatures and 
C., andthe addition of propylene oxide started, pressures were substantially the saine as in Ex- 
The propylene oxide was added in 4A hours. The 75 ample A, preceding. At the end oï this period 
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the composition, calculated both ways, was as 
follows: 
Per cent 
Glycerine ............... == ............. 25.5 
Propylene oxide ................  ....... 74.5 
Glycerine " " 2.35 
Caustic soda ............................ 4.55 
Propylene oxide ........... : ........... '_ 71.10 
41 pounds of the reaction mass were removed 
from the autoclave, leaving 58 pounds in the 
autoclave. 
Eoe«mple C 
The 58 pounds of reaction mass identified as 
Example B, preceding, wcre treated with an addi- 
tional 42 pounds of propylene oxide. The rime 
required for oxypropylation was 5 hours. The 
maximum temperature was 110 ° C. The maxi- 
mure pressure was S0 pounds per square inch. 
At the end of this rime the colnposition, calcu- 2o 
lated as belote, was as follows: 
Per cent 
Glycerine ............................... 14.5 
Propylene oxide ........... L ............. 85.5 
Glycerine ............................... 14.1 
Caustic soda ............................ 2.6 
Propylene oxide ........................ 83.3 
At the end of the reaction period 4-2.5 pounds 
ofthe reactionmass were removed from the auto- 30 
clave, ]eaving 57.5 pounds in the autoclave. 
Example D 
57.5 pounds 
ample C, preceding, were treated with 42/2 
pounds of propylene oxide. The rime required 
for reaction was 7 hours. The maximum tem- 
perature was approximately 95 ° C. The maxi- 
mum pressure was 3O pounds per square inch. 
This operation, and all the previous opiiations, 4o 
were all conducted, of cotu'se, as in the manner 
described in Eiample A, preceding. 
The composition oï the reaction mass includ- 
ing the caustic soda, was as follows: 
Per cent 45 
Glycerine ............................... 8.1 
Caustic soda ............................ 1.4 
Propylene oxide ......................... 90.5 
Somewhat over 40 pounds of material were re- 
moved from the reaction mass, leaving 59.5 0 
pounds in the autoclave. 
Example E 
The 59.5 pounds of reaction mass idintified as 
Example D, preceding, were treated with 42.5 
pounds of propylene oxide. The rime required 
for oxypropylation was 7 hours. The temperature 
of reaction was approximately 95 ° C. The maxi- 
mum pressure was 30 pounds per square inch. 
The composition of the reaction mass, including 6O 
the caustic, was as follows: 
Per cent 
Glycerine ..............................  4.72 
Caustic soda ............................ 78 
Propylene oxide ........................ 94.50 65 
40 pounds of reaction mass were removed from 
the autoclave, leaving approximately 62 pounds in 
the autoclave. 
Ex«Wple F 
70 
The 62 pounds of material remaining in the 
autoclave and identified as Example E, preceding, 
were treated with 22 pounds of propylene oxide. 
The time requh'ed was siightly less than 5 hours. 
The temperature of reaction was approximately 

I4 
95  C., andthe, maximum pressure was 30 pouds. 
per'square inch. The compositim of the product 
was as follows: . - '  
CaUstïc soda _: .......... z ........... ._._ .57: 
Propylehe oxide ..................... . 95.95 
8-poundS of:eactiën mass were r_emoÇ--from 
the autoclave. 
Exdple G 
76 pounds of reaction mass identifièd as Ex-: 
ample F, preceding, and remaining in thë auto- 
clave, were treated with 15.5 pounds of propylene 
oxide. The rime .required for the addition of 
the propylene-oxide was 5.% hours. The tem- 
perature was 95 ° C. and the maximum pressure 
was 30 pounds per square inch. The composi- 
tion at the end of the oxypropylation step was 
asfo]]ows: 
 . Perlcent 
Glycerine ..............................  2.98 
Caustic soda ............................. 47 
Propylene oxide ..... ___ ..... _ ......... 9655 
Slightly over 38 pounds of the reaction mass were 
removed from the autoclave.- 
53.25 pounds oï thé réaction mass identified as 
Example G, peceding, and- remaining in 
 aUtoClave, were treated with 2î-.75 pounds of 
propylene oxide. The rime require d for the oxy- 
propylation stop was 5.5 hours. " The maximum 
temperature was 95 ° C., andïthe maximum pres 
sure 30 pounds per square inch. At the end' of 
this rime the composition wasas follows:- 
Per cent 
Glycerine .............................. 213 
Caustic soda ...............  ............. 33 
Propylene oxide ......................... 97:54 
There was removed from the autoclave slightl 
over 8 pounds of reaction mass. 
Example I 
Slightly less than 67 poùnds of reaction mass 
remaining in the autoclave was treated with 
slightly more than 13 / pounds oï propylene ox- 
ide. The rime of reaction was 7 hours. The 
maximum temperature was 99 ° C., and the max- 
imum pressure was 30 pounds per square inch. 
The composition of the final product is indicated 
as 
Per cent 
Glycerine .............................. 1.77 
Caustic soda ............................. 27 
Propylene oxide ......................... 97.95 
The entire procedure, as previously pointed out, 
was the same as that described in regard.to the 
use of the smaller autoclave and the method em- 
ployed was the saine as that described in Ex- 
ample A, preceding. 
A procedure of the kind jnst enumerated L e., 
the preparation of Examples A fo I, inclusive, 
provides opportunity fo examine the samples of 
residual products removed from the-autoclave for 
solubflity, etc. For instance, in the series jnst 
noted the solubflity test was made at the stage 
indicated by Example D. The product was freed 
from alkaline catalyst by any cnventional pro- 
cedure, or that previously noted. This product 
was still water-soluble in water, was dispersible 
in xylene but hOt completely soluble, and insolu- 
ble. in .kerosene. Example E was ins.elble 
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water, soluble in xylene, and insoluble in .kero- 
serte. Example F was insoluble inwater, soluble 
in xylene_, and soluble in kerosene.. 
 Such-solubility test can be be ruade simply by 
shaking small amounts of the materials ina test 
tu]e with water, for instance, using 1% fo 5% 
approximately based on the amount of water 
present. Needless fo say, there is hOt complete 
conversion of propylene oxide into hydroxylated 
compounds. In other words, the actual molecu- 
lar:weight based on a statistical average is greater 
than the molecular weight determined by usual 
mehbds: Acualiy there is no completeiy satis- 
lac,tory, method for determining molecular 
weights of these types of comp0unds with a high 
degree of accuracy when the molecular weights 
exCeed 2,000. In some instances the acetyl value 
or hydroxyl value serres as satisfactorily as an 
index tothe molecular weight as any other pro- 
cedure. If any difficulty is encountered in the 
manufacture of the esters as described in Part 
3 the stoichiometrical amount of acid Or 
acid compound should be taken which corre- 
sponds fo the indicated acetyl or hydroxYl value. 
This marrer bas been discussed in the literature 
and is a marrer of common knowledge and re- 
quires no further elaboration. In fact, if is illus- 
trated by some of the examples appearing in the 
patents previously mentioned. 
 Reference is again made fo the fact that triols 
having ether linkages involving radicals having a 
larger, number of carbon atoms than glycerol, for 
instance,-radicals having 3, 4, 5 or 6 carbon 
atems, will show water insolubility and xylene- 
solubility ai a lower stage of oxypropylation 
which obviously means a lower molecular weight 
range. Needless fo say, this would apply fo a 
tri01 having more than one ether linkage as, for 
example, a triol in which two or more 
groups have been introduced. 
" Previous reference bas been marie fo the fact 
that the end products are, in essence, cogeneric 
mixtures wlfich represent values on an average 
or statistical basis. This applies fo the oxypro- 
pylation products and obviously must apply fo 
 the acidic esters obtained from oxypropylation 
products. Reïerence is marie to the previous for- 
mula and also fo the previous examples wherein 
if is obvious that the divalent radical (C3HO) 
appears. As far as illustration is concerned one 
need hot limit oneself to a polyol such as a triol. 
Indeed,.the situation would apply in even a more 
simplified case, such as that of a monohydric 
alcohol. Actually, when such oxypropylation 
products are derived in the manner here de- 
scribed from a hydroxylated material, one does 
hOt obtain a single derivative in which n referred 
fo above bas one and only one value, for instance, 
15, 20 or 40. Thus, one actually obtains a cogen- 
eric mixture of closely related or touching ho- 
mologues. These material invariably bave high 
molecular weights and cannot be separated from 
one another by any known procedure without de- 
.composition. Th.e properties of such mixture 
represent the contribution of the various 
dividual members of the mixture. On a statisti- 
cal basis, of course,  can be appropriately sPeci- 
fied. Fer practical purposes, one need only con- 
Sideï the oxypropylation of a monohydric alcohol 
bècause in essence this is substantially the mech- 
anism involved. Even in such instances wheïe 
one is concerned with a monohydric reactant one 
carmot draw a single formula and say that by 
following such procedurê one can readily obtain 
80%. or. 90% or t00% of such compound. How- 
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ever, in the case of at least monohydric initial 
reactants one can readily draw the formulas of. 
a large number of compounds which appear in 
some of the probable mixtures or can be-pre 
5 pared as components and mixtures which-are 
manufactured conventionally. 
. Simply by way of illustration reference i madel 
fo the copending application of De Groote, Wir- 
tel and Pettingill, Serial No. 109,791, filed August 
lO 11, 1949, now Patent No. 2,549,434, dated April 
17, 1951. 
However, momentarily referring again to a 
monohydric initial reactant it is obvious that if 
one selects any such simple hydroxylated cota- 
IS pound and subjects such compound to oxyalkyla- 
tion, such as oxyethylation, or oxypropylation, it 
becomes obvi0us that one is really producing a 
polymer of the alkylene oxide except for the ter- 
lninal group. This is particularly tïue where the 
20 àmount of oxide added is comparatively large, for 
instance, 10, 20, 30, 40, or 50 units. If such a 
compom]d is subjected to oxyethylation so as to 
introduce 30 units of ethylene oxide, it is well 
known that one does hot obtain a single cen- 
25 stituent which, for the sake of convenience, may 
be indicated as 1O (CHEO)oH. Instead, one oh- 
tains a cogeneric mixture of closely related ho- 
mologues, in which the formula may be shown as 
the following, IO (CI-I«O)I-I, wherein n, as far as 
30 the statistical average goes, is 30, ,but the individ- 
ual members present in significant amount may 
vary from instances where n has a value of 25, 
and perhaps less, fo a point where n may repre- 
sent 35 or more. Such mixture is, as stated, a co- 
35 generic closely related series of touching homolo- 
gous compounds. Considerable investigation bas 
been marie in regard to the distribution curves 
for linear polymers. Attention is directed to the 
article entitled "Fundamental principles of con- 
40 densation polymerization," by Flory, which 
peared in Chemical Reviews, volume 39, No. 1, 
page 137. 
Unfortunately, as bas been pointed out by Flory 
and other investigators, there is no satisfactory 
method, based on either experimental or mathe- 
45 matical examination, of indicating the exact pro- 
portion of the various members of touching ho- 
mologous series which appear in cogeneric con- 
densation products of the kind described. This 
means that from the practical standpoint, i. e., 
50 the ability to describe how to make the product 
under consideration and how to repeat such pro- 
duction rime af ter rime without difficulty, it is 
necessary to resort to some other method of de- 
scription, or else consider the value of n in for- 
55 mulas such as 
/0 (CHO) o C R'(C 0 o). 
R--O (CHO). 0 C R'(C 0 
60 O (CHO),O C R'(C O OH),, 
as representing both individual constituents in 
which n has a singl.e definite value, and also with 
the understanding that n represents the average 
statistical value based on the assumption of com- 
65 p]eteness of reaction. In the ïormu]a immedi- 
ately preceding the various characters have the 
saine significance as stated in the introductory 
part of the specification. 
Reviewing then the oxypropylated products de- 
70 scribed if will be noted that they corne within the 
molecular weight of about 1,000 fo 5,000. They 
represent a molal ratio of propylene oxide fo hy- 
droxylated reactant varying ïrom 20 to 1 through 
the range of 90 fo I, or 6 fo 30 per hydroxyl radi- 
75 cal. The.products are invariably water-insoluble 
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howithstanding the tact hat initial hydroxyl-.. 
ated material Us waer-soluble and tha lower 
propylene glycols are water-soluble. In practi- 
cally all instances the producs are xylene-soluble 
and in the majoriy of cases kerosene-soluble. 
The prefeed oxropylaed producs are kero- 
sono-soluble. My prefeed molecular range Us 
beween 2,000 and 3,500. 
PT 3 
As previously pointed out çhe prese inven- 
tion Us concerned wih acioEc esers obçained 
from he propylaed derivaives described in 
Part 2, meoEaely preceding, and polycarboxy 
acids, paricularly carboxy ids such as apic 
acid, phçhalic acid, or ayide, succic acîd, 
diglycolHc acid, sebacic acid, alaic acid, aconiic 
acid, maleic acid or anhyide, ciracoc acfd 
or aydride, maleic acid or anhydride adducs 
as obçained by he Diels-der reacioh fom 
producçs such as maleic anhyide, and cyc!o- 
penadiene. Such acids should be hea stable. 
so hey are no decomposed ding eserificaçion. 
They may contain as many as 36 carbon ato,- 
, for examp]e, the acids obtained by OEimeriza- 
tion of saturated fatty cids, unsturted 
monocarbo fatty acids, or unsaturated mono- 
carboxy aci having 18 carbon atoms, Refe- 
once fo the acid in the hereto appende cIalms 
obviously includes the aydride or any Other 
obvious eqvalents. 
The production of esters includin acid esters 
(fractional esters) from polycarbox cï nd 
glyco  well known. Needless to sy, various 
compounds may be used such as thé low mOIal 
ester, the aydride, the acyl chloride etc.. How- 
over, for purpose of economy if Us custoary 
to e either the acid or the anhydride A con- 
ventional procede Us emploëd. On  ]ab0ra- 
tory scale one can employ a resin pet of the 
Mnd previoly described and ptiàrly it 
one more opening fo petit the use of  poros 
eder if och]oricacid gs Us to be ed 
 a ctIygt. Such  deviCe or absorption sprëàd- 
è" Cofisists of nute à]dum thimbles which 
é/0ëcted rb a gIass ubé. One can add a 
6Caid suh s para-toluéne slfohic acid 
às  ctlt. There Us some objection fo tis 
.e in s0mê instances there Us some evi- 
dehè triaS S àcid atalst tends t0 decompose 
6aafigé heat 0xYpropFlated cOmpOds, ad 
ptirl- kly tó d So if the eserifiCation 
eéathê iS tb hig. In he case of poly- 
cabo acids; sfic-as diglycoHic acid, wch is 
S0figi" acic -theé i ri0 nee. toadd àny Cata- 
iYst7 eof hyr6chloriC aàs has one ad#àn- 
tèC paratoluene Sf6fiiC acid and çhat Us 
ha  heend of the reacti0n i Cn be re0vëd 
by flushih out with nitogên, Whereas ee Us 
n0 reonably conveent meafig agailable of 
m0Eg: " the para-luene sf6nic acid or ohér 
sfoc acid employed S hYochloric afd Us 
empÏoyéd one need only pass the gas thr6ugh af 
o" 
pylat  
. 
 po 

Used 
54( 

an exceedingly slow rate so as to ke_ep the reaC 
tion mass acidic. Only a trace of acid need be 
pesent. I have employec hydrochloric acid gas 
or the aqueous acid itself to eliminàe the initial 
5 basic material. 
The products ohtained in Part 2 preceding may 
contin a basic catalyst: As a general procedùrè 
I have added an amount Of ha]f-conCentrated 
hydrochloric aoid consiieably in. excess of wha 
Io is required fo nëuïIîZe ttïe residual catalyt. 
The mixture is shake th0roughlF and. aHowed 
to and 0vernigh it: is: then ltered and 
fluXëd with thë xytehe irëent until he water 
can be separatd iii a phase-separàing trap.. 
I5 As soon as-hê pr0dtCt ï sfibstantiail-y free from 
watë the disllti0 s0pS. This preliminary 
step can be Carriëd 0i, in fhe flask t0 be usêd 
for esterIgtiO. f"tïeê Us any/furthe dep- 
osition of Sodium ehirïde during the reflux 
2o. stàge needlèS.  g¢ à Secoïid flltatïon ma# be 
required. In ar  ever/ the neutxal- o slight!y 
acidic soluti6n. 0f' the oiçvpropylàteld, dëriva.tives 
described in Prt 2 iS  len. diluted further w£th 
suflicient XYlene So: hat one hàs Obtalned 
25 proximately  6% lfiti0n. To this solution 
there Us addeEE a- pocarboxylatêd reactarï, as 
preiously describd,. Such as phthalic Unhydride, 
succinic acid.  ahFdride diglyolli0 acid, ec. 
The mixtuê ïs fflued Until esteriflcakion is 
O: complote as ifidcaed by elirAination of ater 
or. drop .i n` ç_arbF1. #lue or drop iii hydroxYl 
value. Needless  Say if one pr0duces a hlf- 
osier from gui: ïdride sch as phtha]ic anhy- 
dride, no. water Us eÏimimated, i-iowever, if it Us 
35.-obtined fr0m OEg!Col!ic acid, for exampïe, 
water Us eliminated. Ail such procedures are 
conVentional and. hàvë been so thoroughly de- 
scribed in thé lïteràttre, ttit further considera- 
tion wfll be limifed t0 a few examplës, and a 
40 comprehensive fable:. 
Other procedures for eÏninating the basic 
rësïdfigl t-á]gt if. lï#, cn be einployed. For 
eRamp]e, the' oxyalkytufion can be c0nducted in 
absence- dt a Soivent-. or le solvent- remóved 
45 ftef oxypYopFiatioll SuCtTi oxypropFlai0n end 
Product can thën be" ucidlfled Wïth jUsf- enough 
cm3cëritrïted twdrochlorlc acid t0 jUst neu@alize 
the residUal basî Catalysk o this product one 
Cgn ghen add . siiïati nïoim of anhYdr0us 
50 siJdium sflïfte (sUcient in quantitF to tke up 
Y water that. i s present) nd thon subjéct 
the  mass to»centrifugal force S0 as to e]iminte 
ghe Sodium Sulfate and probabl tle sodium 
chlorde-f0rmed. 7ae Cléàr, somewhat visc0Us 
55 SfrwCoi0rèd ambe iiqufd S0 obfained may con- 
tain g smal am0/t of sodium sulfate or Sodium 
c!0rïde' bUfi lu any eVent, Us perfectly accept- 
able for esteriflCàtiorï in the manner described. 
it .Us fo be poinCed dut thag the produc'tS here 
60 describëd arë not polesers in the senseth'àt 
there Us a plurality of-both tïoI radicals arïd 
cid radiCalS.; the Proludt Us charcterized- by 
hvin 0nl¢-Oiïe iol 

/ 
Ue«  Us_d Uea 
o., ttOl Ii c._. 
250 1.:_.- ..... 
2 '- ]çl I' ë._. 
01  lCl l:.--dru 
250 IL .................. 
250 I---- ..... , .......... 
a00 I HOl I Trace., 
300 1 ': 

Cars.) 
\_±-: 



19 

Oxypro- _ mL Po]ycarboxy:  
Ex. pylateci I rsed " 
No. Coin- Compod 
pond (') 

120 ......  ......... 600 kze]aic Aci 
135 ...... Sa ......... 600 ]ï)iglycollio Acid ....... 
140 ...... Sa ......... 600 kconitic kci4 ......... 
15 ...... 9a .......... 435Adipic Acid_: ......... 
165 ...... 9a ......... 435 Phthalic Anhydride.__ 
17b ...... 9a ......... 435 Succinic Anhydride__- 
18b ...... 9a ......... 435 Sebacic Acid .......... 
19b ...... 9a .......... 435 Azelaic Acid .......... 
20b ...... 9a ......... 435 ]ï)iglycollic Acid ....... 
2lb ...... 9a ......... 435 Aconitic Acid 
22b ...... 10a ........ 550 Adipic Acid ........... 
23b ...... 10a ........ 550 Phthalic Anhydride.__ 
24b ...... 10a ........ 550 Succinic Anhydride___ 
25b ...... 10a ........ 550 Sebacic Acid .......... 
26b ...... 10a ........ 550 Azelaic Acid .......... 
27b ...... 10a ........ 550 Diglycollic Acid ....... 
28b ...... 10a ..... .___ . 550 Aconitic Acid ......... 
29b ...... 16a ........ 550 Adipic Acid ........... 
30b ...... 16a ........ 550 Phthalic Anhydrlde___ 
31b ...... 16a ........ 550 Succinic knhydride___ 
32b ...... 16a ........ 550 Sebacic Acid .......... 
33b ...... 16a ........ 550 kzelaic kcid .......... 
34b ...... 16a ....... 2 550 Diglycollic Acid ....... 
35b ...... 16a ........ 550 kconitic kcid ......... 
36b ...... 22a ........ 550 kdipic kcid ........... 
3b ...... 22a ........ 550 Phthalio An.hydride__. 
38b ...... 22a ........ 550 Succinic Anhydride___ 
39b ...... 22a ........ 550 Sebacic kcid .......... 
40b ...... 22a ........ 550 kzelaic kcid .......... 
41b ...... 22a ........ 550. Diglycollic kcid ....... 
42b ...... 22a ........ 550 kconitic kcid ......... 
43b ...... 27a ........ 455 kdipic kcid ........... 
44b ...... 27a ........ 455 Phthalic knhydride___ 
455 ...... 27a ........ 455 Succinic Anhydride.._ 
46b ...... 27a ........ 455 Sebacic kcid ....  ..... 
47b ...... 27a ........ 455 kzelaic kcid_.: ....... 
48b ...... 27a ........ 455 Diglycollic kcid ....... 
49b ...... 27a ........ 455 kconitic kcid ......... 
50b ...... 40a ........ 560 kdipic kcici ........... 
51b ...... 40a ........ 560 Phthalic knhydride___ 
52b ...... 40a ........ 560 Succinic Anhydrlde___ 
535 ...... 40a ........ ! .560 Sebacic kcid .......... 
545 ...... 40a ........ 560 kzelaic kcid .......... 
55b ...... 40a___:--c- 560- Diglycollic kcid ....... 
56b ...... 40a ......... 560 kconitic kcid ......... 
57b ...... 46a ........ 560 kdipic kcid ........... 
585 ...... 46a ........ 560 Phthalic Anhydride___ 
59b ...... 46a ........ 560 Succinic Anhydride_-- 
60b ...... 46a ........ 560 Sebacic kcid .......... 
61b ...... 46a ........ 560 _&zelaic kcid .......... 
625 ...... 46a ........ 560 Diglycollic kcid ....... 
63b ...... 46a ........ 560 kconitic kcid ......... 

2O 

.mt. kmt. Cata- Time 
Xylene lyst Anlt. of 
rsed Used used Used Reflux 
frs.) (grs.) if aay (hrs.) 

121 300 tIçl Trace__. 2-4 
 113 300 HCI .__do ..... 2-4 
80 300 ................... 2-4 
104 300 ........ , .......... 2-4 
88 200 HO1 Trace___ 2-4 
89 " 200 .................. 2-4 
60 200 2-4 
121 200 ---Leï'-¥àéê_-:ï 
113 200 HCI ___clo ..... 2-4 
80 200 ................... 2-4 
104 200 ................... 2-4 
88 250 HC1 Trace_-_ 2-4 
89 250 2-4 
121 250 tIC1 Trace_.. 2-4 
113 250 HC1 ___do ..... 2- 
80 250 ................... 2-4 
104 250 ................... 2-4 
88" 250 HCI Trace._. 2-4 
89 250 ................... 2-4 
60 250 ................... 2-4 
121 250 HCI Trace_._  2-4 
!13 250 :[C] ___cio ..... 
80 250 ................... 2-4 
104 250 ..... = ............. 2-4 
88 250 HO1 Trace_._ 2-4 
89 250 ................... 2-4 
60 250 ................... 2-4 
121 250 HO1 Trace___ 224 
113 250 :[C] _..do ..... 2-4 
80 250 ................... 2-4 
104 250 ................... 2-4 
88 225 HO1 Trace__- 2-4 
89 225 ................... 2-4 
60 225 ................... 2-4 
121 225 :[CI Trace.__ 2-4 
113 225 HC1 ___cio ..... 2-4 
80 225 ................... 2-4 
104 225 ................... 2-4 
.88 265 HCI Trace__- 2-4 
 89 265 ................... 2-4 
60 265 ........ , .......... 2-4 
121 265 HO1 Trace.._ 2-4 
113 265 :[C] ___cio ..... 2-4 
80 265 ................... 2-4 
104 265 ............  ...... 2-4 
88 275 HO1 Trace___ 2-4 
89 275 ................... 2-4 
2-4 
121 275 
113 275 ........ 2-4 
80 275 2-4 
104 275 2-4 

The procedure for manuïacturing the esters EVen under the most carefully controlled con- 
bas been illustrated by. preceding examples. Iï ditions of oxypropylation involving comparative- 
for any reason reaction does hot take place in a ly low temperatures and long rime of reaction 
 manner that is acceptable, attention should be 45 there are ïormed certain compounds whose com- 
directed to the ïollowing details: (a) Rècheck the position is still obscure. Such side reaction prod- 
hydroxyl or acetyl value of theoxypropylated ucts can contribute a substantial proportion of 
glycerol and use a stoichiometrically equivalent the final co-generic reaction mixture. Various 
ainount of acid; (b) If the reaction does hot pro- suggestions bave been ruade as to the nature of 
ceed with xylene within an appreciable length 50 these compounds, such as being cyclic polymers 
of rime, for instance, 4 to 6' hours, use a. high of propylene oxide, dehydration products with 
boiling solvent such as cymene or other solvent the appearance of a vinyl radical, or iomers of 
as previously mentioned; (c) If necessary, use propylene oxide or dertvatives thereof, i. e., of 
½ % of paratoluene sulfonic acid or Some other an aldehyde or allyl alcohol. In some instances 
acid as a catalyst; (d) If the esterification does 55. attempt to react the stoichiometric am0un of a 
not produce a clear product acheck should be polycarboxy acid with the oxypropylted deriva- 

made to see if an inorganic salt such as sodium 
chloride or sodium sulfate is hot precipitating 
out. Such salt should be permitted to remain 
or can be removed by filtering. 
In some instances higher temperature than 
150 ° C. must be employed. If xylene is used as 
the solvent part of the xylene can be eliminated 

rive results in an excess of the carboxylated: rè- 
actant for the reason that apparently under.c0n- 
ditions of reaction less reactive hydroxYl radicals 
60. are present than indicated by the hydr0xyl value. 
Under such circumstances there is smply a 
residue oï the unreacted carboxyl radical which 
can be removed by filtration or, iï desired, the 

through the phase-separating trap until the esterification procedure can be repeated using 
amount present. !s relatively smalL This in- 65 an appropriately reduced ratio of carboxylic re- 
variably bas .the effect. of raising the boiling actant. 
 point of the mixture sothe temperatures of 160 ° Even the determination of the hydroxyl value 
and 165 ° can be i obtained readily. Over and and conventional procedure leaves much tobe 
above this other solvents, as previously suggested, desired due either to the cogeneric materials 
can be employed to give temperatures of 170 ° 70 previously referred to, or for that matter, the 
C. or even higher. Everything else being equal presence of any unreacted propylene oxide. Oh- 
as the size of the molecule increases and the re- viously this. should be eliminated. 
active hydroxyl radical represents a Smaller The solvent employed, if any, can be removed 
fraction of the entire molecule more. difiïculty is Irom the finished ester by distillation and partic- 
involved.in obtaing complete, esteriflcation. 75 .ulrl:.v_acÇtlm di$tillation. The final products or 
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liquids are generally pale amber to amber in 
color, and show moderate visc0sity. ThC can 
be bleached with bleaching clays, filtering chars, 
and the like. However, for the purpose of 
mulsification or the like coloris hot a factor and 
decolorization is hot justifled. 
PAleT 4 
Conventional demulsifying agents employed in 
thê treatment of off fleld emulsions are used as 
ùch, or after dilution with any suit_ble solvent, 
such as water, petroleum hydrocarbons, such as 
benzene, toluene, xylene, tar acid off, cresol, 
anthracene oil, etc. Alcoholsl particulárly ali- 
phatic alcohols, such as methyl alcohol, ethyl 
álcoh01 denatured alcohol, propyl alcoh01, butyl 
alcohol, hexyl alcohol, octyl alcohol, etc., may 
be employed .as diluents. Miscellaneous solvents 
such as pine off, carbon tetrachloride, sulfur 
dioxide extract obtined in thë refining of petro- 
leum, etc., may ,be employed as diluents. Simi- 
larly, the material or materials employed as the 
demulsifyin agent of our process may be 
mixed with one or more of the solvents cus- 
t0marilF used in connection withconventional 
demulsifying agents. M0reover, said material or 
materials may be used alone or in admixture with 
other sultable well-known cla-sses of demulsifyN 
ing agents. 
I is well known that conventional demulsify- 
lng agents may be used in a watersoluble form, 
or in an 0ilNs01uble f0rm, or in a form. exhibit- 
ing both off- and water-solubility. Sometimes 
they may be used in a form which exhibits rela- 
itvely limited oil-solubility. However, since such 
reagents are frequently used in a ratio of 1 to 
10,000 or 1 to ,0,000, or 1 to 30,000, or even 1 to 
40,000, or 1 to 50,000 as in desalting practice, 
such an apparent insolubility in off and. water 
is hot significant because said reagents 
doubtedly have solubility within such concen- 
trations. This same ïac is true in regard to the 
material or materials employed as the demulsify- 
tng agent of our process. 
In practicing our process ïor resolving petro- 
leum emulsions of the water-in-oil type, a treat- 
ing agent or demulsifying agent of the kind above 
described .is brought into contact with or caused 
to act upon the emulsion tobe treated,- in any 
of the various apparatus now general]y used fo 
resolve or break petroleum emulsionS with a 
chemical reagent, the above procedure being used 
alone or in combination with other demulsifying 
procedure, such as the electrical dehydration 
process. 
One type of procedure is fo accumulate a vol- 
ume of emulsified off in a tank and conduct a 
batch treatment type of d.emulsification pro- 
cedure-fo recover clean off. In this procedure 
he emulsion is admixed with the demulsifier, for 
example bF agitating the tank of emulsion and 
slowIF dripping demulsifier int0. the emulsion. 
n some cases-mixing is achieved by heating 
the emulsion while dripping in the demulsifier, 
depending upon the convection currents in the 
emulsion fo produce satisfactory admixture. In 
a third modification of this type of treatment, a 
circulating pump withdraws emulsion from, e. 
the bottom of the tank, and reintroduces it into 
the top of the tank, the demulsifier being added, 
for example, at the suction side of said circulating 
pump.. 
In a second type of treating procedure, the 
demulsifier is introduced into the well fluids at 
the well-head or at some point between the well« 

head and the final oil storage tank, bF means 
-of an adjustable .proportioning mechanism or 
proportioning pump. Ordinarily theflow of 
fiuids through the. subsequent lines and fittings 
5 .suflices to produce the desired degree of mixtng 
er. demulsifier and emulsion, although in some 
instances additional mixing devices may-be 
troduced into the fiow system. In this genera! 
procedure, the system maF include various me- 
o chanical devices for withdrawing free water, 
separating entrained water, or accomplishing 
quiescent settling of the chemicallzed emulsion. 
Heating devices may likewise be .incorporated in 
any of the treating procedures descrlbed herein. 
15 A third type of application. (down-the-hole) 
of demulsifier to emulsion is to introduce, the 
demulsifier either periodically or continuously in 
diluted or undfluted form into the well and-to 
allow it to.come to the surface with the well 
2O fiuids, and thon to flow the chemicalized emulSlon 
through any desirable surface equipment, such as 
employed in the other treating procedures. This 
particular type of application is decidedlF useful 
when the demulsifier is used in connection with 
25 acidification of calcareous oil-bearing-stratao 
especially if suspended in or dissolved in the acid 
employed for acidification. 
In all cases, it wfll be apparent from the fore- 
going description, the broad process consists sim- 
3o ply in introducing a relatively smalI proportion 
of demulsifier into a relatively Iïrge proportion 
of emulsion, admixingthe chemicai andemulsion 
either through natural flow-or through special 
apparatus, with or without the application of 
35 heat, and allowing the mixture fo stand quiescent 
until the undesirable water content of the emul- 
sion separates and settles fromthe mass. 
The following is a tyPical installation: 
A reservoir to hold the demulsifier of thekind 
40 described (diluted or und.iluted is placed at the 
well-head where the elïluent liquids, leave the 
well. This reservoir or container, which may 
vary from 5 gallons to 50 gallons for convenience0 
is connected to a proportioning pump which 
45 Jects the demulsifier drop-wise into the fluids 
leaving the well. Such chemicallzed fluids pass 
through the fiowline, into a settling tank. The 
settling tank consists of a tank of anY convenient 
size, for instance, one which will hold amounts 
50 of fiuid produced in 4 to 24 hours (500 barrels 
to 2000 barrels capacity), and in which  ttïereIs 
a perpendicular conduit from the topof the tank 
to almest .the. very bottom so as to permit the 
incoming fiuids to pass from the top of the set- 
.55 tling tank to the bottom, so that such incoming 
fluids do hot disturb stratification which, takes 
place during the course of demulsification. The 
settling tank has two outlets, one being below 
the water levet to drain off the.water.resulting 
.00 rom demulsfication or accompanying.theemul- 
sior as free water, the other being an .oi outlet 
at the top to permit the passage of. dehydated 
. oil. to a second tank being s stoage .tank whch 
holds pipeline or dehydrated off. If desired, the 
65 conduit or pipe which serres to carry the lïuids 
from the well to the settling tank may include 
a section of pipe wlth bafes to serve as a mixer, 
to insure thorough distribution of the demulsifier 
throughout the Ttuids, or a heater for raising the 
70 temperature of the fiuids to some convenient 
temperature, for instance, 120 ° to 160 ° 1., or both 
heater and mixer. 
Demulsification procedure ls started by simply 
setting the pump so as to feed a comparatively 
7 large ratio of demulsifier» for instance, 
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:AS s0on g  eomplete "break" or satisfactory 
demulsification is obtained, the pump is regulated 
until experience shows that the amount of de- 
mulsifier being added is just sufficient to produce 
clean or dehydrated off. The amount being fed 5 
at .such stage is usually 1:10,000, 1:15,000, 
1:20,000, or the like. 
In many instances the oxyalkylated pr0ducts 
hm:ein specified as demulsiflers can be conven- 
iently used without dilution. IIowever, as pre- 10 
viously noted, they may be diluted as desired with 
any suitable solvent. For instance, by mixing 75 
 parts by weight of an oxyalkylated derivative, for 
example, the product of Example b with 15 parts 
by weight of xylene and 10 parts by weight of 15 
isopropyl alcohol, an excellent demulsifier is ob- 
tained. Selection of he solvent will vary, de- 
pending upon the solubility characteristics of the 
oxyalkylated product, and of course will be dic- 
tated in .part by economic considerations i. e., 20 
cost.. 
As noted above, the products herein described 
.may be used hot only in diluted form, but also 
 may be used admixed with some other chemical 
demulsifler. A mixture which i]lustrates such 25 
combination is the following: 
Oxyalkylated derivative, for examPle the 
-product of Example 6b, 20% ; 
A .cyclohexylamine salt of a polypropylated 
naphthalene mono-sulfonic acid, 24%; 30 
An ammonium salt of a polypropylated naph- 
 thalene mono-sulfonic acid, 24%; 
A sodium salt of off-soluble mahogany petro- 
leum sulfonic acid, 12% ;.. 
A high-boiling aromatic petroleum solvent, 35 
15%; 
Isopropyl alcohol, 5 %. 
The above proportions are all weight percents. 
.Having .thus described my invention, what I 
claim as new' and desire to secure by Letters.40 
Patent, is: 
1-. A process for breaking petroleum emulsions 
of the water-in-oil type characterized by subject- 
ing the emulsion to th.e/action of a demBlsifler in- 
cluding a monomeric acidic fractional ester of the 45 
following structure: 
0 (CH0)0 C R'(C 0 0H)« 
R/--0 (C H0)0 C R'(C 0 0H), 
.\ 
0 (CH00)0 CR'(C 0 0H)., 50 
in vhich R is the radical of a water-soluble triol 
1 (OH) whose elements consist of carbon, hydro- 
gen and 9xygen only, and R  is the po!Fcarboxy 
acid radical of the conventional polycarboxy acid 
C00H 55 
.in .whtch n' represents the .whole numbers 1 to 2, 
saioE radical ' containing only carbon t carbon, t19 
carbon to hydrogen, and ether linkages and 
represents a whole number varying from 6 to 30; 
with the proviso that n be the statistical average 

based ot tke amount of propylene oxide réacted 
with the initial triol R(OH); said trlol being 
free from any radical having at least 8 uninter- 
rupted carbon atoms; and with the further pro- 
viso that the oxypropylated triol 
RO (CHO)H 
0(CH0)H 
be water-insoluble and xylene-soluble, and that 
the statistical average molecular weight of said 
oxypropylated triols be within the range of 1,000 
to 5,000. 
2. The process of claire I wherein the molecular 
weight is within the range of 2,000 to 3,500. 
3. The process of claire 1 wherein the molecular 
weight is within the range of 2,000 to 3500, and 
n' is one. 
4. The process oï claire 1 wherein the molecu- 
lar weight is within the range of 2,000 to 3,500, 
n' is one, and the oxypropylated triol is also kero- 
serte-soluble. 
5. The process oï claire 1 wherein the m01ecu- 
lar weight is within the range of 2,000 to 3,500, 
n' is one, the oxypropylated triol is also kerosene- 
soluble, and R is the CH» radical. 
6. The process of claire 1 wherein the molecu- 
lar weight is within the range of 2,000 to. 3,500, 
n' is one, the oxypropylated triol is also kerosene- 
soluble, R is the CH radical, and R' is the radi- 
cal of adipic acid. 
7. The process of claire 1 wherein the molecu- 
1af weight is within the rnge of 2,000 to 3,500, 
n' is one, the oxypropylated triol is also kerosene- 
soluble, R is the CH» rad.ical, and R' is the radi- 
cal of phthalic acid. 
8. The process of claire 1 wherein thé molecu- 
lar weight is within the range of 2,000 to 3,500, 
n' is one, the oxypropylated triol is also kerosene- 
soluble, R is the CH» radical, and R' is the radi- 
cal of succinic acid. 
9. The process of claire 1 wherein the molecu- 
lar weight is within the range Of 2,000 to 3,500, 
n' is one, the oxypropylated triol is also kerosene- 
soluble, R is the CH» radical, and 1' is the radi- 
cal oï diglycollic acid. 
10. The process of claim 1 wherein the molecu- 
lar weight is within the range of 2,000 to 3,500, 
n' is one, the oxypropylated triol is also kerosene- 
soluble, 1 is the CH radical, and R' is the radi- 
cal of sebacic acid. 
iVIELVIN DE GROOTE. 
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